Fluorescence polarization studies on Escherichia coli membrane stability and its relation to the resistance of the cell to freeze-thawing. II. Stabilization of the membranes by polyamines.
The effects of polyamines, spermine, spermidine and putrescine on the stabilization of the membrane organization of Escherichia coli cells were studied using measurements of fluorescence polarization change of extrinsic fluorescence probes in membrane specimens as a function of temperature. The effects of the polyamines on the restoration of the cell viability after freeze-thawing were also investigated. In logarithmic-phase membrane specimens, polyamines depressed the polarization ratio increase below the transition temperatures in a dose-dependent manner. The physiologically relevant concentration of polyamines repressed the ratios to the same levels as are obtained with the stationary-phase specimens. In the stationary-phase specimens, no effect of polyamines on repression of the polarization increase was observed. A preliminary exposure of logarithmic-phase cells to polyamines protected the cells from the reduction of viability in freeze-thawing. However, a considerably high concentration and a certain length of preincubation time were required in order to an effect to be exerted. These results indicate that the intracellular polyamines could stabilize the membrane organization of logarithmic-phase cells to the same extent as in the stationary-phase cell membranes. It is conjectured that the membrane stability which is mediated by the polyamines results in cellular resistance to freeze-thawing, as it is attained by increasing the growth phase of the cells.